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SOLUTIONS OF PROBLEMS. 287 



GEOMETRY. 

415. Proposed by W. D. CAIRNS, Oberlin, Ohio. 

For three points Pi, P 2 and P 3 on a straight line 



P1P2 = Vfe - xxY + (2/ 2 - Vi y + (2, - zj) 2 , 
PJ>z = <(xz - x 2 y + (2/ 3 - y t y + (a 8 - 2 2 ) 2 , 

PiPs = Vfe - *i) 2 + (2/3 - 2/1) 2 + (z, - 21) 2 , 

while P1P2 + P2P3 = P1P3; prove directly that the sum of the first two radical expressions 
equals the third. 

Solution by the Proposer. 

Introducing a parameter notation, the equation of the straight line P1P2P3 
may be written 

x — x'_y— y'_z— z'_ 
a b c ' 

or x = x' + \a, y = y' + X&, etc.; whence, for the three given points (as indi- 
cated by subscripts), 

x x = x' + Xia, 2/1 = 2/' + X16, etc.; 

x 2 = x' -\- X 2 a, etc., etc.; 

#3 = %' + X3«, etc., etc. 

The substitution of this notation in the given radical expressions gives them the 
form 

(X 2 - Xi) Va 2 + V + c\ 

(X, - X 2 ) Va 2 +b 2 + c 2 , 



(X 3 - XO Va 2 + 6 2 + c 2 . 

Whence the desired result is evident. 

Also solved by H. C. Feemster, R. M. Mathews, A. M. Harding, James A. Bullard, 
and C. A. Barnhart. 

416. Proposed by W. H. busset, University of Minnesota. 

Let AB be a diameter of any circle, and let C be the third vertex of the equilateral triangle of 
which AB is one side. Divide AB into six equal parts and let P denote the second point of divi- 
sion from A (i. e., AP = \AB). Draw the straight line CP and produce it to meet the circle 
in R. Prove that AB is one-sixth of the circumference. 

Solution by E. L. Brown, Denver, Colorado. 
Let be the center of circle. Draw OD perpendicular to CP. In right 
triangle COP, PO = r/3, CO = r a/3, CP = 2r/3 V7, PD = r/6 V7, CD = 9r/2 a/7, 
OD 2 = 3r 2 /28. In right triangle ODR, DR = 5r/2 a/7. 

PR= DR- DP = r a/7/3 = ^CP. 

But P^4 = |PP. Therefore triangles APR and CPP are similar. Hence 
AR = \BC = r. 

Also solved by S. Lefschetz, A. L. McCarty, George N. Bauer, Hermon L. Slobin, 
Barnem Libby, Richard Morris, E. S. Ingham, and Harvey Mann. 



